The activation of p38 and JNK by ROS, contribute to OLO-2-mediated intrinsic apoptosis in human hepatocellular carcinoma cells.
In this study, we describe that a novel synthesized compound, olean-28,13β-olide 2 (OLO-2), exhibits selective cytotoxic activity via inducing apoptosis in human hepatocellular carcinoma (HCC) cell lines but not normal human hepatic cells in vitro. Exposure of human HCC HepG2 cells to OLO-2 results in significant loss of mitochondrial transmembrane potential (ΔΨm), the release of cytochrome c, the recruitment of B-cell lymphoma 2 (Bcl-2) assaciated X protein (Bax) and the downregulation of Bcl-2. The apoptosis induced by OLO-2 is associated with the activation of caspase-3/9 and the nuclear translocation of apoptosis inducing factor (AIF). Moreover, the increase of phosphorylated p38 and c-Jun N-terminal kinase (JNK) is observed. OLO-2-induced the externalization of phosphatidyl-serine (PS) and the loss of ΔΨm are blocked by p38 inhibitor SB203580 or JNK inhibitor SP600125. In addition, OLO-2 provokes the generation of reactive oxygen species (ROS) in HepG2 cells, while the antioxidant N-acetyl cysteine (NAC) almost completely blocks OLO-2-induced apoptosis and the activation of p38 and JNK. Taken together, the present study demonstrates that OLO-2 exhibits its cytotoxic activity through intrinsic apoptosis via ROS generation and the activation of p38 and JNK. Its potential to be a candidate of anti-cancer agent is worth being further investigated.